Stroud Union, and during the last thirteen as Medical Officer of Health for the county, and as it seemed unfortunate not to make some detailed use of the mass of information received other than the general summary which appears in the routine reports, I have endeavoured in the following notes to lay the foundation for an analysis of the structure of Gloucestershire death-rates which may form the basis of inquiry when statistics for a longer period than ten years are available for the same areas. To my mind, the results are disappointing and scarcely commensurate with the laborir necessarily expended, but such as they are I have the honour of presenting them to you, in the hope that from your kindly criticism I may learn in what directions I may look with greater advantage in the future.
The general scheme of my inquiry is as follows: After a brief comparison of GloctLestershire rates with those of a few other counties and of the country as a whole, I give a general description and comparison of the circumstances and detailed death-rates of the districts in The maps, charts, &c., illustrating this paper have been bound and preserved for reference in the Library of the Society. the county and of the parishes in the Stroud Union, with the highest and lowest general rates. The chief result thus obtainable was to show that the structure of the death-rate was such a complex matter that, it was almost impossible to draw any conclusion except that for reliable results as to cause and effect a consideration of the smallest practicable areas is essential. I next consider ten diseases and groups of diseases, and endeavour to ascertain what characteristics, if any, are common ta those with high and low rates. Lastly, I roughly group the districts and parishes according to subsoil and elevation and compare the death. rates from certain diseases. Finally, from such evidence as I was able to deduce, I have ventured, With some diffidence, to draw certain conclusions which appeared to be suggested as a result of my analysis of Gloucestershire statistics for the decennium 1901-10.
The summaries of the circumstances and proportionate deaths are given in Table I for the sanitary districts in the county, and in Table II for the parishes in the Stroud Union (see pp. 28-31) . STRUCTURE OF DEATH-RATES. The total death-rates for the sanitary districts in the county have been corrected for the age-and sex-distribution of the population by means of the standardizing factor given by the Registrar-General, With one exception (Kingswood Urban District) the effect of this correction has been to decrease the recorded death-rate, in one district to the extent of nearly one-fourth. Taking the average for the whole county as 100, that for urban districts is 108 and for rural districts 96, The districts with the highest and lowest corrected rates are:- HIGHEST. LOWEST.
generally, the county had low rates for infections (very low); tuberculosis ( Acute infections (1-23) 8-0 (0 77) 5-7 (0 64) 5*0 (0 73) 5-7 (0 84) 6-4 (0 90) 6-9 (0 77) 5-9
Pulmonarytuber-(1-16) 7-6 (0 86) 6X4 (0X89) 6-8 (0-85) 6X6 (0 77) 5-9 (0 76) 5X8 (0 77) 5-9 culosis Other forms of (0 50) 3-3 (0-31) 2-3 (0-23) 1-8 (0 26) 2-0 (030) 2-3 (033) 2-5 (0 26) 2 0 tuberculosis Cancer ... (0 90) 5-9 (0 96) 7-1 (0 89) 6-8 (0-99) 7 7 (0-81) 6-2 (0 80) 6-1 (1-15) 8-8 Bronchitis ... (1-17) 7-6 (1-08) 8-0 (1-05) 8.0 (0 95) 7.4 (1-06) 8-1 (1.10) 8-4 (0*97) 7-4 Pneumonia ... (1-25) 8-1 (0 79) 5-8 (0 72) 5-5 (0 64) 5 0 (0 88) 6-7 (0 80) 6-1 (0-51) [3] [4] [5] [6] [7] [8] [9] Violent deaths (0 47) 3-1 (0 39) 3 0 (0 34) 2;6 (0 32) 2-5 (0 33) 2-5 (0 35) 2-7 (0 29) 2-2 Suicide ...
(0-10) 0-7 (0-10) 0-7 (0-10) 0 8 (0-10) 0-8 (0 09) 0.7 (0o07) 0.5 (0 08) 0-6
Other defined (1 86) 12-1 (1-04) 7.7 (1 00) 7-6 , (1 06) 8 3 (1 48) 11 3 (1.43) 10 9 (0 78) 60 diseases Other diseases (6-72) 43-7 (7 24) 53-5 (7.22) 55-2 (6 89) 53*9 (6 60) 50-2 (6-56) 50.1 (7 54) 57.5
Total death-rate (13-54) (13-08) ( Other figures = percentage of total rates. The above table shows that, in the main, details of the death-rate in Gloucestershire accord fairly well with those in other county areas, the most marked differences being the comparatively high rates for acute infections, premature birth and intestinal affections in Warwickshire and Dorsetshire, for which there are probably local explanations-for example industrial circumstances-and for canoer in Norfolk, which, on the other hand, has a very low rate for pneumonia. I am unwilling at the present stage to attempt to discuss these differences and minor variations, partly because I have not sufficient local knowledge, but mainly on the ground-as I hope I shall show later-that in large areas the local circumstances vary so greatly as in great measure to counteract one another. I include the table, however, to show that there is no very special character in the structure of the Gloucestershire death-rate.
From the above table it will be noticed that rather less than half the death-rate is available for analysis, and that of the deaths due to defined causes bronchitis is in most areas responsible for the largest share. Analysing the death-rates for the individual districts, it is found that a high total death-rate does not necessarily mean that all the constituent rates are also high; perhaps the most striking instance is that while Tewkesbury Borough corrected death-rate from all causes is the highest in the county, the rate for bronchitis is distinctly low. The object of this paper is an endeavour to ascertain whether or not it is possible from available information to throw any light on the conditions causing high and low death-rates in this county, and incidentally on those circumstances which are favourable or unfavourable to the development of certain affections.
COMPARISON OF DISTRICTS WITH HIGH AND Low RATES.
In the first place the districts with high and low total death-rates will be considered broadly:-Tewkesbury Borough.-The death-rates for all eight diseases and groups of diseases are above the average (except those for pneumonia, bronchitis, and puerperal conditions), and more particularly for tulierculosis (pulmonary and other forms), infectious and other defined diseases. The high rate for the last group appears to be mainly due to the numbers of deaths from enteritis, alcoholism and cirrhosis of the liver and violent deaths, and that for infectious diseases more particularly to measles and diphtheria. The chief characteristics of Tewkesbury are that it is low-lying, and is an ancient town in which the housing problem presents special difficulties; the percentage of overcrowding (10'5) is the highest in the county, but the average number of persons per house (4 39) is not much above that for the whole county (4 36), and is below -the average for the urban districts (4i48). On the other hand, many of the houses are grouped in narrow alleys where light and ventilation tend to be deficient. The subsoil is Keuper Marl, Lower Lias and Alluvium.
Tetbury Urban District.-This is a very small district with a population of only 1,874. In some respects the character of the town approximates to that of Tewkesbury in that it is an old town, and the housing problem is somewhat of the same nature. On the other hand, it stands on a high tableland, the superficial structure being Great Oolite. The death-rates which are particularly high are those for tuberculosis (pulmonary and other forms) and bronchitis and the group of undefined diseases; these raise the total rate to one of the highest in the county, in spite of the fact that the rates for pneumoniak cancer and violence are much below the county average.
Stow-on-the-Wold Urban District.-This is another old small town on a high plateau, also on the Great Oolite, at an even higher elevation than Tetbury. The highest rates are those for tuberculosis, both pulmonary and other forms, but the main factor appears to be that the rates for each disease and group are considerably above the average, though not strikingly excessive; in the group of "other defined diseases," the rates for alcoholism and premature birth are partieularly high.
Kingswood Urban District.-Kingswood is a somewhat densely populated district on the outskirts of Bristol, on the Coal Measures; the elevation is comparatively low, ranging from 50 to 100 ft. O.D. The average number of persons per house (4 69) is the highest in the county with one exception, and the percentage of overcrowding (5 5) is also above the average. The uncorrected death-rate is low, but the age-and sex-distribution of the population is favourable to a low death-rate, and when the recorded rate is corrected to make it comparable with that for the country generally it becomes the fourth highest in the county. The rate for pneumonia is the maximum for any distriet, and that for infectious diseases (especially due to measles, scarlet fever and diphtheria) also one of the highest; the influenza rate, on the other hand, is extremely low. The rates for tuberculosis and bronchitis are also above the average, while that for cancer is very low. In the group of "other defined diseases," enteritis, premature birth and puerperal conditions stand high, whilst the rates for alcoholism and violent deaths are low. The infantile mortality is the second highest in the county.
Awre Urban District.-This is a small technically urban district, but actually of a rural character. Its high position in regard to the death-rate is mainly due to the undefined deaths, and with the exception of comparatively high figures for whooping-cough, alcoholism and violent deaths, the rates for other defined causes are low.
Warmley Rural District.-This district is the most densely populated of the rural districts in the county, the average number of persons per acre being more than double that in any other, and of persons per house the highest for any rural district with two exceptions; its general characters approximate those of the contained Kingswood Urban District. Similarly the rates for the different diseases and groups correspond in the main with those for Kingswood, though with the exception of pulmonary tuberculosis, cancer and the undefined group, the rates are generally lower.
Cheltenham Borough. -The special characters of this town -are fully described by Dr. Garrett in his various reports, to which reference should be made. Speaking generally, it is a wealthy residential neighbourhood, with, however, its groups of mean streets; the town stands low, the elevation ranging from 100 to 200 ft. O.D. It lies partly upon the Lower Lias Clay and partly 6 upon beds of sand, the proportions of each being about equal. The population contains a considerable excess of elderly people and the highest proportion of females in the county. Correction is made for the peculiar constitution of the population by means of the standardizing factor, but when thus corrected the death-rate is the seventh highest in the county. The diseases mainly contributing to this result are, in order, other forms of tuberculosis, cancer and' pneumonia, the rate for cancer being the third highest; in the " other defined " group, enteritis and alcoholism are considerably above the average. On the other hand, the rate for bronchitis is strikingly low.
Coleford Urban District.-Coleford is a small town with a population of about 2,500, near the centre of the mining district in the Forest of Dean. The high total death-rate is mainly due to the large numbers of deaths from measles, diphtheria, pulmonary tuberculosis, bronchitis, pneumonia, enteritis, alcoholism, puerperal conditions, and premature birth. Lydney Rural District.-This district occupies the area between the lower reaches of the Wye and the Severn; the variations in level are very great, ranging from 780 ft. O.D. in the north and west to 25 ft. O.D. on the Severn side, along which the bulk of the population lives. The subsoil passes from Alluvium in the east to Old Red Sandstone, Carboniferous Limestone and Keuper Marl in the hilly district. The uncorrected death-rate is not much, above the average, but correction for the favourable age-and sex-distribution places the district the ninth in the list. This is mainly contributed to by the high death-rates from influenza, whooping-cough and typhoid fever among infectious diseases; pneumonia, violence, and the undefined group; on the other hand, it has low rates for bronchitis, tubercular diseases and cancer.
East Dean Rural District.-The north-eastern half of the Forest of Dean and the parishes to the north and east form the East Dean and United Parishes Rural District. It is in the main a colliery area lying on the Coal Measures and New and Old Red Sandstone; except for the part bordering on the Severn it is a very hilly district, rising from about 30 ft. O.D. in the riverside parishes to 750 ft. O.D. in the Forest. The factors contributing to the comparatively high death-rate are measles, scarlet fever and diphtheria, pneumonia, and puerperal conditions; the rates for pulmonary tuberculosis, cancer and alcoholism are low.
A short analysis has also been made of the districts with low corrected general death-rates; they are all rural districts.
Chipping Sodbury Rural District.-This is a large rural district, chiefly agricultural with a proportion of mining population in the southern part, and a certain amount of home-made tailoring work. The western part is low and undulating and the eastern hilly, the elevation ranging from 150 to 600 ft. O.D. The chief geological substructures are Lower Lias and Coal Measures. The death-rates for practically all diseases and groups are below the average, for some much below, particularly infections, tuberculosis, cancer and enteritis; on the other hand, the rate for bronchitis is considerably above the average. Stoiv-on-the-Wold Rural District.-This is an extensive purely agricultural district on the Cotswold Hills, with stone slatee quarrying in one parish. All structures in the Jurassic group, from the Lower Lias to the Great Olite, are exposed. The rates for most diseases and groups are considerably below the average, particularly bronchitis, tuberculosis, enteritis and violent deaths; for a few other diseases and groups the rates are comparatively high: cancer, whooping-cough and influenza, pneumonia, and the undefined group.
Faringdon Rural District.-The particulars relate only to the one parish of Lechlade, and the numbers are very small. It is an agricultural area on the Oxford Clay; all the rates are very low with the exception of those for d-iphtheria and bronchitis, which are both very much above the average. Newent Rural District.-This is another agricultural area, undulating, with elevations ranging from 50 to 550 ft. O.D. The main geological substructures are New and Old Red Sandstone. Most of the rates are considerably below the average, but the undefined group is large, and the rates for pneumonia, influenza and diphtheria are above those for the county generally.
Gloucester Rural District. -This rural district is the residential and agricultural area surrounding the city of Gloucester. It lies low, practically all parts being below 150 ft. O.D., and the bulk below 100 ft. O.D., on Lower Lias Clay and Alluvium. The individual rates are nearly all low, but violent deaths are above, and the rate for bronchitis closely approximates to the average.
Cheltenham Rural District.-The general characteristics of this area, which borders on Cheltenham, are much the same as those of the last district, but the range of elevation is greater, the eastern part reaching up the escarpment of the Cotswold Hills. The geological substructures range from the Lower Lias to Inferior Oolite. The rates also generally approximate, but those for alcoholism and puerperal conditions are higher; other rates exceeding the average are those for bronchitis, influenza, and violence.
Pebworth Rural District.-This is a comparatively small rural district, mainly in the valley, but stretching on the eastern side up the slopes of the Cotswold Hills, the elevation ranging from 150 to 550 ft. O.D. The chief geological substructure is Lower Lias Clay. Generally all the rates are low, but those for diphtheria, measles, whooping-cough, alcoholism, and premature birth are above the average, and that for bronchitis approximates to it; the rate for pulmonary tuberculosis is the lowest in the county, but that for "other tubercular diseases " is about the average. Tewkesbury Rural District.-This entirely agricultural district surrounds the borough and lies entirely in the Severn Valley, all parts being below 150 ft. O.D. The main geological substructures are Keuper Marl, Lower Lias and Alluvium. With very few exceptions the rates are below the average for all diseases and groups, but those for puerperal conditions, pneumonia, and violence are very slightly above the average; infectious diseases, bronchitis and other tubercular diseases are particularly low. Tetbury Rural District. -This is a small agricultural district on the Cotswold Hills, the elevatioiY ranging from 300 to 750 ft. O.D., and the chief geological substructures being the Inferior and Great Oolite. Nearly all rates are very low, but that for puerperal conditions is very high, and for bronchitis approximates the average and is proportionately high.
The preceding notes with reference to districts of high and low death-rates have their interest, but cannot be regarded as bringing out much conclusive information. One indication, however, appears to be that high and low deathrates are found both at high and low altitudes, and both on clay and rocky structures. Also-to take, one point which seems to be indicated-in those localities where pneumonia is common bronchitis is low and vice versa, though there are marked exceptions-e.g., at Coleford, Stow-on-the-Wold, Cirencester, Kingswood, and in the Campden and Marston Sicca Rural Districts.
The areas covered by the rural districts are large, and there may be greatly varying conditions in different parts, producing different effects which are obscured in the general results. This also applies to variation in the age and sex of the population, for which correction is practicable only with respect to the general death-rate. Unfortunately, information is not generally available whereby the conditions in the county districts can be studied in greater detail, but while holding the position of Medical Officer of Health in the Stroud Districts I kept the records separately for the sexes in each parish and propose now to analyse the results for the Stroud Union in parishes on the same lines as those for the sanitary districts in the county.
COMPARISON OF PARISHES IN STROUD UNION WITH HIGH AND
Low RATES.
In the following table the parishes are arranged in order of total death-rate (uncorrected), taking the average for the county as 100:- This table appears to render it possible to make the general statement that for small areas the total death-rate is principally influenced by the male death-rate, and that if the latter is high the total death-rate will be high. Thus the eight parishes with the highest total death-rate are the eight with the highest male death-rates (except for the small parish of Pitchcombe), but include only four of the eight parishes with female death-rates above the average. Some of these parishes will now be considered in detail to analyse the influences determining their position in the table. It may, however, be first remarked that the position of habitations appears to have been largely determined by the points at which springs issue and a water supply would be readily available; thus over one-third of the houses are grouped on the Lias Sands.
Horsley stands fairly high, about two-fifths of the houses standing on the Inferior Oolite, and the majority of the remainder on the Fuller's Earth and Great Oolite above. It is mainly an agricultural parish. The death-rates for males and females are both very high, the latter being the highest in the Union; most of the individual rates also are high, the most marked exceptions being the low female rates for pneumonia and infectious diseases. The proportion of deaths attributed to old age is the highest in the Union.
Stroud is a populous town with the bulk of the population on a shoulder of the Cotswold Hills. The main geological substructures are the Middle Lias up to the Inferior Oolite, most of the houses being in the neighbourhood of the Lias Sands. The chief industry is the making of ready-made clothes. The female death-rate is not greatly above the average, but the male death-rate makes the total the second highest. The chief causes are pulmonary tuberculosis (males), other tubercular diseases (both), and pneumonia (males).
Woodchester is a straggling parish on a slope of the Cotswolds facing east. Many of the inhabitants work in cloth mills and in a pin mill. Most of the houses are grouped round springs in the Lias Sands, at an elevation of 150 to 300 ft. O.D. The female death-rate is just the average, and the high place for this parish is due to the high male death-rate. The diseases contributing to this result are chiefly bronchitis and cancer, for which death-rates Woodchester heads the table for males; the female rate for cancer is also high, but that for bronchitis is considerably below the average. The rates for pulmonary tuberculosis (females), nephritis (males and females), old age (females), are also above, while those for infectious diseases (male and female) and premature birth are below the average.
King's Stanley lies on the other side of the same hill as Woodchester with a north-westerly aspect, the population aggregating in two chief centres, one between 150 and 200 ft. O.D. and one between 350 and 400 ft.-o.D. The inhabitants are also engaged mainly in textile work. The lower village is on the Lower Lias Clay and the upper on the Lias Sands. There is no disease or group with extremely high rates for both sexes, but the male rates for pneumonia, bronchitis, cancer, and infectious disease are in the highest group, and also the female lobular pneumonia rate. The relative position of this parish appears to be due to the comparatively high rates for most of the diseases and groups.
Nailsworth is a compact little market town at the junction of several minor valleys in a large valley in the Cotswolds, with outlying hamlets on the hillsides of the valleys; the bulk of the houses lie between 200 and 400 ft. O.D. (though there are many above and below) on the Lias Sands. Textile work is the main occupation, but many persons are engaged in the metal works and leather-board factory. The only excessively high rate is that for other defined diseases amongst males, the chief contributing causes being nephritis and deaths from violence. Other comparatively high rates are those for cancer, bronchitis, old age (both male and female), whilst those for infectious diseases, tuberculosis, pneumonia, and enteritis (male and female) are low.
Painswick is a very extensive parish on the sides of a minor valley in the Cotswolds, facinig, in the main, south-east, including the small town of Painswick and the villages of Sheepscombe and Painswick Slad. The greater part of the inhabitants live at an elevation of from 400 to 550 ft. O.D. on the Lias Sands. Agriculture is the main occupation, but the pin mills in the valley also employ many persons, incaluding women. One disease contributing to the high death-rate is bronchitis, the rate for which is the second highest in the district; the rates for the group of undefined diseases, infectious diseases, and pneumonia are also above the average, the last for both sexes separately, infectious diseases and the undefined group among females being below the average. The only extremely low rates are those for other tubercular diseases, violence and alcoholism. The rates for cancer and pulmonary tuberculosis are below the average, the latter markedly so for females and the former among males.
Randwick lies in a combe on the southern slope of the main valley, at an elevation of 450 to 550 ft. O.D., chiefly on the Lias Sands. The main industry is textile. The death-rates for tuberculosis (pulmonary and other forms), pneumonia (lobular), enteritis and puerperal conditions are among the highest in the Union, while all other rates are below the average, and that for infectious diseases one of the lowest. The total male rate is the highest for any parish, principally owing to tuberculosis and pneumonia, but also to rates above the average for other conditions except cancer and bronchitis, which are below the average; the total female death-rate, on the other hand, is low (even though the tubercular [pulmonary and other forms] is very high), owing to the low rates for other disease groups, particularly pneumonia, cancer, and infectious diseases and the other defined group.
As regards the parishes with low general death-rates there is not much to be said, except that, while some have rates above the average for certain diseases-e.g., pulmonary tuberculosis in The Thrupp, tuberculosis and infectious diseases in Rodborough, pneumonia and cancer in Uplands-these higher rates are more than compensated by the low rates for other conditions. When the analysis is carried a little further, it is found that maximum rates occur even in these parishes for the sexes separately-thus for pulmonary tuberculosis in The Thrupp, cancer and influenza in Miserden, and for bronchitis in Pitchcombe, amongst females; and for tuberculosis in Uplands, Rodborough and Stonehouse, pneumonia at Pitchcombe and Miserden, -and cancer in Uplands, among males. Of the six parishes, three are situated at a low elevation, one fairly low, one fairly high, and one very high; one stands on the Lower Lias, three on the Lias Sands, and one on the Great Oolite.
The above statement shows how complex is the problem of analysing death-rates and endeavouring to draw conclusions as to cause and effect. The complexity is increased from the unreliability of small figures unless these can be confirmed by repeated observations. On the other hand, if very large populations are dealt with it is even more difficult to differentiate amongst the increased number of disturbing factors and obtain more or less homogeneous groups living under approximately the same conditions. The latter is reasonably practicable in small areas, and it remains to be seen whether the desired confirmation can be found.
In one direction this can be tested by comparing the rates for 1901-10 in the parishes in the Stroud Union, to which reference has been made in the preceding paragraphs, with those for 1891-1900, which I extracted from the registers of deaths and worked up on somewhat different lines. The diseases considered in the earlier period were cancer, pulmonary tuberculosis, other tubercular diseases, lobar and lobular pneumonia; and for our present purpose probably the most useful comparison will be to show the numbers of parishes with rates above the average in the earlier period amongst the ten which had high rates in the later period, and this is done in the following table:- If the comparison is pushed much further considerable differences are found, but on the other hand, striking examples of similar positions are noticed-e.g., the male and total death-rate for cancer in Woodchester is the maximum in each period, and the female is third and fourth respectively; Stroud and Rodborough are second and sixth respectively in each period for pulmonary tuberculosis; Randwick heads the list for males and.-both sexes together for other tubercular diseases in both periods, and is second and third with respect to females. Another manner of testing the reliability of the rates is to arrange the areas in order of the rates for different diseases and see whether or not the general characters obtain in districts with similar rates, and if so, to determine which are the effective characters in each case. This line of analysis will now be followed with respect to (1) sanitary districts in the county; (2) parishes in the Stroud Union. Charts for this purpose have been prepared and maps have been coloured to represent death-rates from five diseases in proportion to the rates for the County or Union, as the case may be, taken as 100.
DISTRIBUTION OF DISEASES.
Pulmonacry Tuberculosis.
The districts with-the highest and lowest rates are, in order: Comparing the characteristics of these two groups it does not appear that elevation has much effect, as that of the high group is, if anything, slightly above that of the low group; also, soil appears to have little influence, as quite as many, if not more, of the low group stand on clays as in the high group. Curiously enough, tQo, the average number of persons per house and the percentage of overcrowding are slightly higher in the low than in the high group. On the other hand, the low group consists almost entirely of purely agricultural districts, while the former includes manufacturing areas-e.g., Stroud Urban and Rural Districts and Tewkesbury Borough; Tetbury and Stow-on-the-Wold are small centres in agricultural areas; Westbury-on-Severn is an agricultural parish, and Charlton Kings a residential neighbourhood. The one thing in common with the four first districts in the list is difficulty in housing conditions.
An examination of the map shows (1) a comparatively high incidence in the Severn Valley with the exception of the area between Gloucester and Tewkesbury, and a fairly low incidence in the Forest of Dean to the west and the Cotswold Hills to the east, with the exception of the Winchcombe Rural District and the Urban Districts of Cirencester, Stow-on-the-Wold and Tetbury. This general survey appears to confirm the common view that low-lying localities are favourable for the development of pulmonary tuberculosis, but there are many exceptions.
(2) Parishes in Stroud Union.-There is little indication that elevation alone has a very direct favourable effect; indeed, in the map for the female death-rate the incidence increases as the elevation increases from west to east. Also the fairly high-lying Cranham and Randwick have high female rates, while, on the other hand, the comparatively high-lying parishes of Painswick, Miserden and Minchinhampton have low female rates. In this map there is some suggestion of the conclusion so carefully worked out by Dr. W. Gordon, of Exeter, for the County of Devon, confirmed by local observations in Exeter and records from various parts of the world, that " prevalence of strong rainy winds appears to be remarkably associated with increased prevalence of phthisis, whilst absence of such winds seems to correspond with rarity of phthisis," for the south-west winds bringing rain sweep up the Stroud Valley, and the rainfall increases from Stonehouse up to Cranham. On the other hand, "protected " Horsley has the highest rate, and more or less "exposed" Painswick and Cranham low rates; not that these observations controvert Dr. Gordon's theory, but they need explanation.
The physiographical circumstances of the county do not lend themselves readily to a classification of exposed and protected districts, but there appears to be little to suggest any direct effect of "strong rainy winds," and the only conclusions I can venture to draw from this and my previous research are:
(1) From the fact that the death-rate from all causes less pulmonary tuberculosis follows the same general tendency as the death-rate from that disease, the factors favouring a high general death-rate and a high pulmonary tuberculosis are the same.
(2) The death-rate in agricultural districts tends to be low.
(3) As regards elevation, within certain limits moderate height appears to be unfavourable to the development of tuberculosis, though lowrates are often found in low-lying localities and vice versa.
(4) Bad conditions of housing in towns, and certain industrial conditions even in rural districts, appear to favour the development and prevalence of pulmonary tuberculosis.
(5) The incidence among males and females is about 4 to 3.
Other Tubercular Disease.
The districts with the highest and lowest rates are HIGH.
Low. A casual glance at the curves of death-rates shows that there is a tendency for this group to follow the general tenor of the curve for pulmonary tuberculosis, but there are such wide divergencies as to show that other influences are at work. The three urban districts heading this list are three of the four with the highest pulmonary rates, but for the second three one has to look much lower for the same names; on the other hand, while four of the six districts with low rates are very near the bottom of the pulmonary list, Wheatenhurst Rural District and Nailsworth Urban District, especially the former, are fairly high up. Looking at the grouping from the other point of view, the Stroud Urban and Rural Districts, which both have very high pulmonary rates, occupy low places in this group, particularly the rural district. From the map there appears to be little defined order of any kind, and contiguous areas vary in an extraordinary mannera striking feature, however, in the map is the belt of very low deathrates running from Tetbury Rural District in the south to Newent and Tewkesbury in the north, while the districts west and east have. comparatively high rates. It was hoped that a comparison of these. rates with the incidence of tuberculosis in cattle would have affordedl interesting information, but unfortunately with the outbreak of war the operation of the Tuberculosis Order of the Board of Agriculture and, Fisheries was stopped before any conclusions could be drawn.
Turning to the parishes in the Stroud Union, again the general, tendency appears to be to follow the curve for pulmonary tuberculosis, but also again there are wide divergencies. The parishes with the. highest and lowest rates are, in order:-
HIGH.
Low. Five of the first group also had high pulmonary rates, but two, of the second group were amongst the first eight parishes in the. pulmonary list. The sex-incidence is nearer than for pulmonary tuberculosis, being about six males to five females; the order of the. parishes for male and female rates separately approximates fairly closely to that for the total population. There is little if any difference. between the main characteristics of the first four parishes in the low group and those in the high group.
Rate
The only conclusion suggested is that, while there is a generat tendency for the rates for pulmonary and other forms of tuberculosis to follow one another, there are divergencies which require, explanation. This may possibly be found, at least in part, whenr information as to the incidence of bovine tuberculosis is available.
Bronchitis.
The districts with the highest and lowest rates are, in order:
HIGH.
Low. 
0A44,
There would appear to be little in the general circumstances of the districts in the first group (except the mining industry in Coleford and West Dean) to suggest association, but the second group is purely agricultural, with the exception of Lydney, which contains quarries and large tinplate works. A glance at the map shows a curious band of high rates running from Cirencester to the north of the county, with another band of comparatively lower rate to the west of the former; the main physiographical difference between these two areas is that the former is largely on the plain of the Cotswolds, with a fairly general and gentle slope to the east, while the latter follows to some extent the escarpment of these hills. In the extreme south of the county is seen a similar contrast between Chipping Sodbury Rural District, to a considerable extent on the Cotswold Hills, and Warmley Rural District at their foot.
Turning now to the parishes, the groups are: 
0-48
Here, again, there is little, if anything, in the general circumstances of the parishes to suggest explanation of the differences. Horsley, Nailsworth and Woodchester form a little group in the south in ,sheltered and somewhat confined combes and valleys, but Pitchcombe and Painswick stand fairly high in exposed positions, while Leonard Stanley lies low at the broad opening of the Stroud valley, slightly sheltered from southerly winds by rising ground behind. In the low group there appears to be little indication of any common set of conditions. The total male and female rates closely approximate, being 98 and 100 respectively, and, with exceptions, the above grouping holds fairly well for both sexes; the exceptions are that the high rates in Pitchcombe and Horsley are due to female mortality, and in Woodchester to deaths among males, and the low rates in Cranham and Rodborough principally to female, and in Miserden to male mortality.
The conclusion, if any may be drawn at all, is that exposure favours a low rather than a high rate, and sheltered position a high rather than a low rate.
Pneumonia.
In the general county figures lobar and lobular pneumonia are included in one group, but are separated in the statistics for the parishes in the Stroud Union. The districts with high and low rates respectively are, in order:
HIGH.
Low. Though the first four districts are technically urban, the second is for all intents and purposes a large rural parish. If anything, however, the main difference between the two groups is an urban character for the former and an agricultural for the latter, marked exceptions in the first being the rural district of Thornbury and in the second the colliery district of West Dean Rural District and the industrial market town of Nailsworth.
Reference to the map shows a large expanse of low mortality lying between Cirencester in the south and the extreme limits of the county in the north, that is, an extensive area on the elevated plain sloping to the east. This is a striking contrast to the map for bronchitis, and led to a further analysis. Accordingly a chart was prepared on which the districts were arranged in descending order of bronchitis death-rate, and on it were traced the lines for bronchitis and pneumonia fatality. As was only to be anticipated, the latter is irregular, but the general tendency of the pneumonia line is in the opposite direction to that of the bronchitis line, indicating that the conditions favourable to the one complaint are unfavourable to the other and vice versa. This general conclusion is confirmed by comparing the two maps. The main exceptions are: the former partly in the same valley and partly on the northern extremity of the Cotswold Hills. The circumstances of the other districts are so diverse that no general conclusion can be drawn, and I will pass on to consider whether or not the more detailed information available in the Stroud Union throws any light on the matter. The first point brought out by those statistics is that, while the bronchitis rate is almost identical for the two sexes (115 for males and 1P17 for females), the male and female rates for pneumonia are very different, being 0 73 and 0'50 respectively-i.e., approximately three to two. The second is that this sex difference is less for lobular than for lobar pneumonia. 
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It would therefore appear that the main factor determining the total pneumonia rate is the male mortality from lobar pneumonia, or, in other words, while the sex constitution has little effect on the bronchitis rate, a large male proportion would raise the pneumonia rate. As regards the districts particularly mentioned above, the proportions of males to 100 females are those given, and it appears that some of the districts with proportions of males above the average yet have low pneumonia rates.
The third is that the curve for lobular pneumonia tends to follow that for bronchitis, while that for lobar pneumonia has a trend in the opposite direction. There are several marked exceptions in each case, but though less distinct than for the larger statistics for the districts, the same principle-low bronchitis, high pneumonia, or vice versaseems to hold good. Thus, comparing the parochial male death-rates, the eight parishes with the highest mortality for bronchitis have the lowest rates for pneumonia with two marked exceptions, Painswick and King's Stanley: the former is third for both diseases and the latter sixth for bronchitis and second for lobar pueumonia. What the meaning of these exceptions is, I do not know; Painswick stands high and is exposed to the winds blowing up the branch valley running northi-east, while King's Stanley stands partly near the bottom of and partly high up on the southern slope of the main valley facing north and is somewhat sheltered.
Cancer.
From the vastly greater incidence of cancer on females compared with males, the sex constitution of the population must of necessity be one of the most important factors in determining the relative deathrate; thus, comparing equal populations of females and males living under exactly the same conditions, the rates would be approximately 150 to 100. For strictly accurate comparison a further correction should be made for the age-constitution of the populations. Except for the parishes in the Stroud Union no correction has been made, and with respect to them only for sex and not for age. The records can therefore be taken as showing only the incidence among the populations as they exist, and for this reason it is practicable to draw no conclusions as to local effects. The map, however, shows a low mortality in the west of the county from Lydney right up to Tewkesbury, and an exceptionally low one in all four districts in the south-east; there seems to be little, if any, definite order. The incidence is greater in the urban districts than in the rural districts in the proportion of nearly 11 to 9. This is associated with an excess of females in urban districts compared with rural districts in the ratio of 6 to 5. The parishes in the Stroud Union similarly show no defined order, and there are wide variations between the male and female mortality in the same parish.
The above are the diseases and groups which have been worked up most completely, but information is also available as to the deathrates for the various districts for all the individual diseases and groups included in the Local Government Board tables for this period. The following are a few notes on some of them:-
Infectious Diseases.
There is no very great difference between urban and rural districts, though the balance is in favour of rural districts, owing to the smaller mortality from measles. The rates for other infections are nearly the same in both, except that those for influenza slightly, and diphtheria very slightly exceeded the rates in urban areas. The three diseases in this group causing the largest fatality are influenza, measles and whooping-cough, which between them make up two-thirds of the total death-rate. The districts of heaviest incidence were: Tewkesbury owes its high position mainly to diphtheria and measles; Cirencester to influenza, whooping-cough and typhoid fever; Coleford to measles and diphtheria; Kingswood to diphtheria, scarlet fever, measles and typhoid fever; East Dean to diphtheria and measles; 'Lydney to influenza, whooping-cough and typhoid fever; West Dean to diphtheria, whooping-cough and measles; and Warmley to diphtheria and whooping-cough.
There are in the above 'districts two main groups, the Forest of Dean and the outskirts of Bristol, in both of which diphtheria is a very large factor, and in the former measles as well. These two groups have one characteristic in common in that they are both in coal-mining areas. The district outside the above groups with a strikingly high death-rate for one disease is Winchcombe Rural District, which has the second highest diphtheria rate for any district in the county.
Diarrhea and Enteritis. The urban rate is higher than the rural rate in the proportion of 040 to O26. The districts with the highest rates are:- Five of the above eight districts are amongst the eight with the highest infectious disease rates, especially for measles and diphtheria, and six of them have rates for infantile mortality considerably above the average for the county, indicating a lack of care in the management of children as the reason of the high mortality from all these causes.
Alcoholism and Cirrhosis.
The urban rate is nearly double that in the rural districts. Those districts with the highest rates are: Again the districts in the Forest of Dean appear, but in this group are associated with such purely rural areas as Cheltenham and Tetbury. That difficulty in securing medical assistance is not the sole factor appears to be shown by the occurrence of comparatively high rates for both puerperal fever and other puerperal conditions in such a district as Kingswood.
Violent Deaths.
The last distinct group to be considered is that for violent deaths in which, curiously enough, rural districts are also at a disadvantage, in the proportion of 5 to 4:-HIGH.
Low. A very obvious feature in the above table is that the districts with high rates are, with the exception of Marston Sicca Rural District, those bordering the Severn west and east, and that each one of such districts, without exception, is included. As regards Marston Sicca Rural District, four of the five parishes are on the Rivers Avon and Stour. The only other districts with streams of any magnitude are Tewkesbury Borough and Rural District and Faringdon Rural District, and all three have high rates, though not so high as those already mentioned. It would therefore appear that so far as this county is concerned the decisive factor which determines the incidence of violent deaths is the opportunity for drowning. Including suicides, the districts remain in much the same order. If the districts are grouped in order of suicide-rate, ten of them are amongst the sixteen with the highest other violent death-rate, but there is no clear indication that opportunity for drowning is the deciding influence; indeed, there are only one-Thornbury Rural District-or two-with Tewkesbury Rural Districtriverside districts among those with maximum suicide-rates. With the exception of Nailsworth Urban and Stroud Rural Districts, the high group of twelve districts includes only purely residential and agricultural districts.
The parochial rates do not give suggestion of any special order.
TOTAL DEATH-RATE.
The above account shows very clearly that an analysis of the total death-rate is a very complex matter, and that without such analysis, little, if any, conclusion can be drawn from comparison of total deathrates. The main result of adding the death-rates from different causes together is to produce a flattening of the curve of death-rates, as is clearly seen both in the various charts and in the map of total deathrates. Charts have been prepared to show more clearly the proportions of deaths from defined causes. STROUD UNION, 1891 -1901 It now remains to see whether or not it is possible to make any general statement as a result of the above analysis, but before attempting this I would briefly refer to a somnewhat similar investigation which I made more particularly with reference to the parishes in the Stroud Union for the ten years 1891-1901; this inquiry1 was conducted on somewhat different lines, in that each death was " spotted " on a map; the various deaths, in addition to being grouped in parishes, were classified for each disease according to elevation and geological substructure. The diseases selected for this investigation were cancer, other malignant diseases, pulmonary tuberculosis, other forms of tuberculosis, lobar pneumonia and lobular pneumonia, and the following conclusions were tentatively drawn as a result of the analysis:
INQUIRY AS TO DEATH-RATES IN
(1) Cancer is more prevalent on impervious than on porous soils, but does not appear to be influenced by elevation.
(2) Other malignant diseases appear to support the above in that the general tendency is in the same direction.
(3) Phthisis is more prevalent on impervious soils than on porous soils, and at low (below 150 ft. O.D.) and comparatively high (350 to 500 ft. O.D.) elevations than on porous structures and at moderate elevations (150 to 350 ft. O.D.). High elevations appear to favour the development of phthisis.
(4) Other tubercular diseases do not appear to be so directly influenced by elevation, though they are mostly prevalent at elevations below 100 ft. O.D. on an impervious subsoil.
(5) Pneumonia, both lobar and lobular, seems to be affected in the opposite direction to phthisis by both subsoil and elevation.
COMPARISON OF AREAS AS TO SUBSOIL AND ELEVATION.
It may be said at once that the present inquiry was not conducted on lines which render close comparison with the former investigation practicable, in that in the area of any parish the conditions may vary greatly in different parts as regards subsoil and elevation, and infinitely more so in the larger areas of districts. There are indeed few parishes and fewer districts in which these conditions can be regarded as more than comparatively uniform, and the factors acting in one direction, owing to the main conditions, may be counterbalanced in considerable degree by others acting in the opposite direction.
The parishes in the Stroud Union mainly on a clay subsoil are Leonard Stanley, Cainscross, and Stonehouse, all at a low elevation; the proportionate death-rates are: It will be seen from the above statement that-(1) Cancer may be just as common in parishes and districts with a porous substructure as in those on a more or less generally impervious subsoil.
(2) Phthisis may be prevalent in areas at high elevations on porous substructures.
(3) Other tubercular rates vary similarly.
(4) Pneumonia in the parishes tends to be more common in the group at high elevations on pervious substructures and in the opposite group for the districts, the former confirming the earlier inquiry and the latter controverting it.
GENERAL CONCLUSIONS.
It has, I think, been clearly demonstrated that it is a very difficult matter to trace cause and effect in an analysis of the death-rates from various causes in areas which necessarily contain diverse conditions, and the question remains whether or not it is possible to draw any conclusions. This can be done to a certain extent, and I would venture to suggest that the following statements are probably justified by the foregoing analysis:
(1) General Death-rate.-(a) It cannot be said that low elevations, even with an impervious subsoil, are necessarily productive of high death-rates or that converse conditions result; (b) oWing to the higher death-rate among males (9) than among females (8) the total death-rate is mainly influenced by the male death-rate.
(2) Pulmonary Tuberculosis.-(a) From the fact that the curve of death-rates from all causes less tuberculosis follows the same general tendency as the curve for that disease, the conditions favouring a high general death-rate would appear to be in the main the same as those favouring a high tuberculosis rate; (b) the death-rate in agricultural districts tends to be low; (c) within certain limits moderate elevations appear to be unfavourable to the development of pulmonary tuberculosis, though low rates are also found in low-lying localities and vice versa; (d) towns in situations which would appear to be favourable to a low death-rate have a high rate, and this fact is associated with bad housing conditions; (e) certain industrial rural districts have more or less high rates; (f) the ratio of the male death-rate to the female death-rate is about 4 to 3.
(3) Other Tubercular Diseases.-(a) There is a general tendency for the curves and rates for pulmonary and other forms of tuberculosis to follow one another, but there are divergencies which require explanation. This may possibly be found, at least in part, when information as to the local incidence of bovine tuberculosis is available; (b) the ratio of the male to the female death-rate is about 6 to 5.
(4) Bronchitis.-(a) Exposure appears to favour a low rather than a high death-rate, and sheltered positions a high rather than a low deathrate; (b) the rate in rural districts is slightly higher than that in urban districts; (c) the male and female death-rates closely approximate.
(5) Pneumonia.-(i) All forms: (a) The curves and rates and the general areas affected tend to be the converse to those for bronchitis; (b) the rate in urban districts is higher than that in rural districts. (ii) Lobular pneumonia: (a) The curve for lobular pneumonia tends to follow that for bronchitis; (b) the incidence of lobular pneumonia on the two sexes is about the same as for bronchitis. (iii) Lobar pneumonia: (a) The curves and rates have a trend in the opposite direction to those for bronchitis; (b) the ratio of the male to the female mortality is approximately 3 to 2.
(6) Cancer.-(a) The present inquiry enables no conclusion to be drawn, but the investigation made for the Stroud Union in the decennium 1891-1901 seemed to indicate an increased incidence on impervious soils; (b) the ratio of the male to the female mortality is about 2 to 3.
(7) Infectious Diseases.-(a) Influenza, diphtheria, measles and whooping-cough cause the highest mortalities; (b) influenza is more an illness of rural than urban districts; (c) the diphtheria death-rate is very slightly higher in rural than in urban districts, but the average case fatality is very slightly lower in rural than in urban districts; (d) the whooping-cough death-rate is approximately the same in rural and in urban districts; (e) for measles, on the other hand, the mortality is twice as great in urban as in rural districts; (f) the areas in which the rates for diphtheria and measles are highest are the colliery districts in the Forest of Dean and in the neighbourhood of Bristol.
(8) Diarrhma and Enteritis.-The apparent association of high rates for these conditions with high rates for measles, and in some cases diphtheria and whooping-cough, and also with high infantile mortality, indicates that the main factor in connection with all these groups is lack of care in the management of children.
(9) Puerperal Conditions.-The mining area of the Forest of Dean has the highest rate for puerperal conditions, but with it are associated agricultural areas in which difficulty in securing medical assistance is a factor.
(10) Violent Deaths.-The decisive factor in Gloucestershire appears to be opportunity for drowning, but there is indication that this does not influence the suicide-rate. As regards the latter, the rate seems to be highest in purely residential and agricultural districts.
As a general result, the personal impression left on my mind is that while "locus" may, and probably does, influence the death-rate from certain conditions, a still more important factor appears to be the circumstances of the home-i.e., immediate as opposed to more remote environment.
DISCUSSION.
('Continued on p. 32.) Dr. S. D. CLIPPINGDALE: I have listened to Dr. Martin's paper with great pleasure. Dr. Martin has given the vital statistics of a district with a chalk subsoil, and I have myself described a similar district in a paper read before another Section.! In the Chiltern Hills I found that the remedy used to soften the water, while it reduced the number of cases of stone, seemed to have increased the number of cases of goitre. Cancer I have found very prevalent in some of the Chiltern valleys, and it is apparently of a tribal or family character. Consumption is uncommon unless it is imported, and it has been found that if a patient (say a man) suffering from tuberculosis come into the district and marry a native woman, the wife will acquire her husband's malady in a most acute and rapidly fatal form, illustrating the well-established fact that a new disease always attacks new soil with especial virulence. Colonel J. LANE NOTTER: In this very interesting paper by Dr. Middleton Martin there is one sentence which, in relation to phthisis, is especially significant. He states: "High elevations appear to favour the development of phthisis." This bears out our experience in India. Cases of well-marked phthisis are decidedly rendered worse by being transferred for a change from the plains to a hill climate. There are certain elements present which detract from the advantages of hill climates. These are the rarefied air affording a less supply of oxygen, the heat, and, in India, the direct rays of an intra-tropical sun, and the absence, too, of well-marked seasons. Humidity is also a most important factor. Sir SHIRLEY MURPHY: I note that Dr. Martin has recognized the necessity of having regard for differences in the age-and sex-distribution, and in the social condition of the populations concerned. I hope that at some future date Dr. Martin will be able to show corrections for sex and age as far as possible in his rates. Correction for age is especially needed for such diseases as cancer, the mortality of which has a special age-incidence.
Dr. MARTIN (in reply): I fully recognize the limitations of my paper, and the fact that my conclusions apply only to the circumstances of Gloucestershire and the population as it existed in the period under review. The comparisons of the incidence of diseases, however, relate to exactly the same populations, and for this reason I am inclined to the view that the observed contrast of the distribution of certain conditions, particularly bronchitis and pneumonia, has considerable significance. The experience of Colonel Lane Notter as to high elevations in India favouring development of tuberculosis, especially among soldiers going to the hills, is very interesting: in this country and on the Continent, where I believe similar observations have been made, one explanation which has been offered is that at high elevations the home environment is actually worse than at lower elevations, from the fact that owing to winds being felt more strongly the houses are kept more tightly closed at high elevations. I have been greatly interested in Dr. Wheatley's report on tuberculosis among stone-workers, but so far as I am aware there is no special incidence of the disease in Gloucestershire from this cause. In conclusion, I hope that it may be possible for me at the end of the present decennium to compare the results for the two periods, taking advantage of the criticism and encouragement I have now received.
